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Abstract; Environmental regulation, as one of the important driving forces to achieve low-carbon development of tourism, is
also an effective way to achieve the goal of “carbon peaking and carbon neutrality” of tourism. Based on the comprehensive
index method and bottom-up method, this paper measured the environmental regulation level and tourism carbon emission
intensity of 30 provinces in the Chinese mainland from 2005 to 2019, and discussed the impact of environmental regulation
on tourism carbon emission intensity and its regional heterogeneity with the help of panel regression model and panel
threshold model. The results show that: (DDuring the study period, the carbon emission intensity of China’s overall tourism
industry showed a downward trend; Among them, the central region has the most obvious downward trend, followed by the
western, eastern and northeastern regions. @The level of environmental regulation in China shows an increasing trend, and

its regulation effect is more significant in the area on the right side of Hu Huanyong Line, showing a gradient distribution

E&WE : }E 2R E ST (21CGL008) ; Lt Rl 25T H (20YB09) ; felAl H AR ERE G T H (31760151) 5 IR 4 H A2 5 4 T
H (2022JJ30392)

Y75 B #B:2022-04-25; ) £& Hi AR B A : 2022-10-21

# W IHAE#H Corresponding author. E-mail ; xlpalw@ 163.com

http ://www.ecologica.cn



54 R AP B PRI X Ui Ml B HE A R R ) 4 25 [ S 2129

characteristic of decreasing from east to west. 3) The environmental regulation has obvious “forced emission reduction”
effect on the carbon emission intensity of tourism, but there is a certain “green paradox” phenomenon in the Northeast
China; There is a single threshold for the impact of environmental regulation on the carbon emission intensity of tourism.
When the tourism energy intensity is less than the threshold, there is a significant “forced emission reduction” effect, while
when the tourism energy intensity exceeds the threshold, there is a “green paradox” effect. @The environmental regulation
in the eastern region failed to pass the threshold effect test; There is a single threshold value in the central region, and the
environmental regulation effectively promotes the decline of carbon emission intensity of tourism, and there is no “green
paradox” phenomenon; There are single and double threshold effects in western China and northeast China respectively,

and the environmental regulation first promotes and then inhibits the carbon emission intensity of tourism.

Key Words: environmental regulation; carbon emission intensity of tourism; spatial heterogeneity; panel threshold
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Fig.1 Trends in carbon emission intensity of tourism in subregions
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Fig.2 Spatial evolution characteristics of environmental regulation
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HIIRT 0.05, 452 B, W45 [ e sBOARAY 3R 4 S PRI R e aie s e H il e J32 52 i 194 T e ] D A8
UK IR 25 S, AT DL A& BUA 30 DR AR b i X ZE 1T 2 4G 56 P /N T 0.05, FLYE 5% /KT B3, B 4 Ji i
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B, PR T RN 3 HA i DX PR35 W) 52 307 2 AL 6 P (R T 0.05, #5632 JRUIRGEE, Yk 4% 17 BEAILAL 0 [l
Rt

R3 MEEKRR
Table 3 Cointegration test

1989 BGPTSR 5 R

Zﬁa‘n’ﬁfﬁme iﬂﬁ P Whether to reject the original hypothesis
under the confidence level of 1%
A8 1F il 3L -AR 4G 5 Modified Dickey-Fuller t -5.8351 0.0000 b
M FE- KIS Dickey-Fuller t -5.7954 0.0000 i
B3 KRBT Augmented Dickey-Fuller t -4.1556 0.0000 e
<R A T A R
VAL (193 L A8 #4555 Unadjusted Dickey-Fuller t -6.0303 0.0000 b
F4 EREAEEERERIEER
Table 4 Panel Regression Model Selection Test Results
T R g [l At
Nationwide East Middle West Northeast
LR IES F R 87.07 53.69 26.09 73.97 35.90
ER St (PE) 0.0000 0.0000 0.0000 0.0000 0.0000
hausman 5 55 9.80 3.09 51.94 4.36 25.31
SiiHE(P{E) 0.1999 0.8770 0.0000 0.7376 0.0000
F W 2 21 FEALAL BEHLAL Y I#i] 7E RONE BEHLRLRE [f] RE O NE

2.2.4 AR A RERLEE S A

W 5 iR, FREE R X AR VA AHE R BE 5% R BN —0.544 , BLAE 1% B 5K T B2, X R A5
UL TE 19 , R UE AHE R E T B 0.544% , PRI R0 X6 it e sb Al Hl OA7 7 B %)« BB o HE ™ g, o
iE— 20 R 9 — R T R O B, IR TR EOCH IE, IR 1% B B 5K T B3, RS 5 R
el B HE RO B 52 AR LM DG R F B R R — 7 I, MR AL A B2 — & SRR R T B
“THR", 52 BNA Tt & R R SEI W, TE R W28 5% K R AK BRI B B, T A% 1) IR 5% Rt JBORE 23 B4 il
A S LT R IEER T AR A AR, AN ™ F— e PR I 3 SR B A (9 23800 A e & #5 B de  , FEik U
ZTE R AT B B, 7 HLAS PR R 58RI B 8% 02 32 i e AP BB A B3I 0 7l 28548 P BB FH 4, BRI
WV BRHEC, 55— T, A 2SI ELAT R M R 2R P 0 R A, T LA e X B 53 9 T 0 5 i ) H1 B S8 2850 A
TR , {05 BE IR B A7 AEA T B 1 DX 43 B A5 A A5 PR 4 M 15 B8 DX 19 o O o3 i, 86
Hi 7 BOR PS5 R 50 AR 55 | EL EIRBE R G R, 4 X ISR, BRI M0 i) 0T e 0 b A HE e e J3E 1140 5% Wi S A
], AR AR RV 35 Hh IX R B R A 1 () R BCEL A Gei 8 bk, B8 ) ol < {0 a5, R s X
S AFAE < EE JEHE” ROV (BTN 3 o b XX i I 2 25 FR BT I6 B 1% g JEE ARG AR 35l X 48N ] s e i A
SR AT PG 308 bl DX e 25, R T HL B35 RO o 5 v A b e 90 b s o 88 7= A4 B S8 Rl R0 . I [T R 4
R/, 2 0 b DX B 5 R0 s T i 0 ol TS B8 P 5 M 7 5% (1) B (5 KSF T 3%, RECH -0.424  BLEH 3R
B AL BT 5% , RV A HE B BT B 0.424% 5 V5 H DX IS5 R Vil e HE SO0 B A 2 i 7 1% 1) '
FEACE N B, ZECN-0.573, UL IR BT RS BEEE T 1% , AR Wb B HE O BE T B 0.573% , 15 B PG 3 Hh X 3R 5%
LA X it T A I R 114 e B A, RS Ml DX R =2 7 At DXORITEC At b DXAH L, R85 B i) 52 177 22 38 O 1]
MIEHEVE T FELE“ SRR A

e Ho A AR b DR e Pl BUSE (InTEL ) it i 7 b 45 #4) ( TIS ) A AR A ( TDL) A ] F i
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W B HE R TR b U M BUASR it i 7 M 25 A 514 19 W9 B AR /KT 538 iR I RS B B T
19 , i el A HE 58 BE R B 0.029% 5 ik Uite r= b 5 48 55 T+ 1% , i el i HE 05 B2 F B 0.010% ; £ AR B BT 7E
10% B ELAR KR 383 R Ui = b 42 58 (TIA) Ui 7 E W5 BE ( TED) AN T R ARl ik e HE R i, 43 IX
SO, AR50 b DX e 7 M AR 2= M 235 4 7 ) it O D s I 5 e 52 178 1 I, L v e i = Mk IR AR 19 19
AT 3, P g R AN 2, At s o A8 2 U 5L 0 1o ) AR A T 5 v e DXt 3 7= M 85 4 7= Ml SRR
BB A Tt Wl e HE SR B B ANK , G P i O 7 M 45 40 R SE SR AE 5% M EAF K T i 2, BER
B A 30 gk d 2 P AG 58 5 TGt DX e 7 M AR 7= M 25 ¥ 43 AR 1% A 10% (1 B AR K F 3, A Tk
T e HE T A AR AV 5 AR bt DX U = M RIS i 7™ M 445 ) R i ™ v 8 3R A R i Dol s HIE e e 32 14
REAR, e rb it 7= Ml BRABETE 10% B B AR /KT T 03, i e = Mk 285 40 A =l SR Al ot 8 A 56

R5  IRETHMHI XTSRRI BRHE AL SR FE NN HY IE S R

Table 5 Empirical results on the impact of environmental regulations on the carbon emission intensity of tourism

. EoE| iR LR g |
VARIABLES Nationwide East Middle West Northeast
LEA IR RL —0.544 *** -0.424** -0.566 -0.573*** 0.002
ER (0.098) (0.260) (0.378) (0.146) (0.237)
LR IREE LI E 7 0.856*** 0.552* 0.629 1.103 *** 0.158
ER_sq (0.139) (0.326) (0.564) (0.218) (0.334)
e it 7= Ml A -0.029 *** -0.027 *** 0.005 -0.051 *** -0.024*
InTEL (0.004) (0.006) (0.014) (0.009) (0.013)
HEUE L 254 -0.010*** -0.005 -0.016** -0.010" -0.006
TIS (0.003) (0.005) (0.008) (0.006) (0.007)
et = Ml A B 0.009 0.018 *** -0.046 ** 0.034 ** -0.002
TIA (0.006) (0.006) (0.021) (0.015) (0.022)
e Ui e VR O 3 0.642 *** 0.694 *** 0.638 *** 0.630*** 0.607 ***
TEI (0.007) (0.014) (0.030) (0.010) (0.042)
FAA B -0.008 * 0.006 -0.020 0.008 0.002
TDL (0.005) (0.005) (0.022) (0.015) (0.017)
L e 0.323 *** 0.264 *** 0.182 0.393 *** 0.163*
Constant (0.027) (0.072) (0.135) (0.050) (0.085)
SLM{E Observations 450 150 90 165 45
R? 0.970 0.953 0.978 0.977 0.943
AR 30 10 6 11 3

Number of come

2.3 PRI RIS R 0 Ll Aok HE T B S ) TR

FIF Statal6.0 #4556 EHERSE (RTS8 A AR e Ml R IR SR BEAE o T IR AR Bt A A5 (4) %]
RSB TR HEA T A T RIS G, 2% T TS B B R T FAilRE” 12 S 52 300 YA, di e 6 Fp TR0 A4 A1 b
FERL I ZE A AT LU A 2 P S L, £ AR IS ML DA ik i b RE TR 56t JEE A 2 ek, B TR S8R A 5% Y
BARACE T3, F A 70.20, TN THEA B35 IXCRWIAFE S — T T, M IXSUR TR, A9 DX A AT TR
PR T 3o 2 R AGL I , R WIANAEAE T TR ARE 5 b S by DR Y 35 DX B T MRS 24 7 5% 1 B AR K T 35 F
{7352 34.02 F1 69.58 , XL VRO AN .28, R BHATAE BT TARARN, o AL Ml X DL FR S5 LA 1 D8 i i ol E TR
SHFEE A MRS A 1 B, BT TARAE 1% M EARKCOF T W 3  F (B 47.23, BUTARTE 1% M B (5K F &, F (HA
22.57, = THISON AN 3, R WA 00 TR

Xf T E RV, R 7 Fi7R 24 TEL< 1.5876 I, FRE L] -5 el sk HE R BETE 5% 14 .25 K F- 1
LA, RN -0.497 , BRI ik i RE VR 5 BE BRI, PRI (2 HEAR I b e HE TSR B R R, >4 TEI>1.5876
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B, PRI R 5t b e HE OO B 2 TE A DG, R Bk 0.145  (HIFAR B2, BMORTE | BRI e e Ui L Al e
77 575 04 (B8 D HE ™ 2800, A M) i i b ok T i 38 ) A (5L I 5 i e A R ) i v, P Lo o i
i B B R P2 I UL AR B 553 AT R DR DA 5 B0 BRI R A R R Aol B BE S PE AN B 1 | 258
i A BRHE RO BE IS B B8, HAE IR 2 3R A 5 L H A R PR 2 DR 0RE . SR, 7Rl & J v, i
TIN5 8 5 7 3 AN BT 1] BE T BOR A7l b 320 i XA A S R OB BIE, BT LLFR SR AL
) R i 0 M BRI 58 )2 M 7 I A L A ) AR A AR M A LA T, SR o e R 5

Fo6 NMETERESIBERDIT

Table 6 Threshold variables test and threshold value estimation

P HE 95% B 5 IX A

Il

B o RLELES Threshold  95% confidence F P Critical value

Model Threshold type . .
estimate interval 10% 5% 1%

EoyEs| B 1.5876 2.0639,2.3423  70.20** 0.0200 46.6429 56.9023 79.3393

Nationwide WU [ 1.0813 1.0578,1.1341  43.99 0.2333 106.3784 148.7898 197.9483
0.6446  0.6241,0.6580

R A TH 0.2585 0.2071,0.2714  17.27 0.1900 21.6195 25.9013 35.4587

East ki 0.2585 0.2097,0.2714 7.37 0.6000 18.5144 23.3251 35.9388
0.6553 0.6532,0.7775

T LT 0.9850  0.9595,1.0049  34.02** 0.0067 16.0477 20.0460 28.7113

Middle WU [ 0.9850  0.9595,1.0049  12.75 0.1367 13.7360 15.8377 19.1066
0.6417 0.5881,0.6466

il TR 2.1894 2.1122,2.1991  69.58 ** 0.0200 47.4598 55.0047 75.9729

West WU [ HE 2.1991 2.1219,2.2.88  52.45 0.2067 126.9392 159.6983 199.6234
1.2087 1.0950,1.2563

Rk BT 0.5693 0.5569,0.6822  47.23*** 0.0000 14.7816 18.4256 22.3517

Northeast WU [ 0.5693 0.5569,0.6822  22.57*** 0.0000 10.5214 14.9612 14.9612
0.8576  0.8501,0.8780  11.72 0.8533 41.8872 50.5280 57.8798

0.8068 0.7735,0.8221

R7 IREEAH X AN Al RS HE B3 3R BE TR ] )3

Table 7 Environmental regulations return to the threshold for carbon emission intensity in tourism

4[% Nationwide S Middle
fit B A5 B Explanatory variable SR fi# A8 5 Explanatory variable ZHAETHE
ER(TEI<1.5876) -0.497 " ER(TEI>0.9850) -0.919""
ER(TEI>1.5876) 0.145 ER(TEI<0.9850) -0.648
InTEL -0.040" InTEL 0.020
TIS -0.029 TIS -0.037""
TIA -0.105"" TIA -0.123*"
TDL 0.001 TDL -0.079 ***
Constant 1.215*** Constant 1.010***
R? 0.505 R? 0.886
P West Z<dt Northeast
fift B4 7 Explanatory variable SRR THE fift BEAE i Explanatory variable SHAHE
ER(TEI<2.1894) -0.490 " ER(TEI<0.5693) -0.175
ER(TEI>2.1894) 0.395 ER(TEI>0.8576) 0.295
ER(0.5693<TEI<0.8576) 0.156
InTEL -0.046 InTEL -0.041
TIS -0.011 TIS -0.010""
TIA -0.067 TIA -0.065
TDL 0.082 TDL 0.011
Constant 1.206 """ Constant 0.748 "
R? 0.553 R? 0.910
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XL T 7, 24 TEI<0.9850 B, PR5E L 5 i I b Al HE S5 3 7 5% 1) A /K7 A OG , R AL
=0.919 , 156 BH il Vi fil U 5k AR A, PABE U o) A 8O AIE e e Ll e HE IO B R %, 24 TED>0.9850 B, #145%
L 5 it T B A B R BN - 0.648 , AR i i ARG B0 . 1 I 2 e U7 A YR A I SR BE R R A
Jit Ui A HIE A B (R AT B BB VR 88 P 0E— 2B 34, A58 Al A7 2 A it it s e HE TS 18 Lk o 52
M e AR /)N | 2 REFE R IR, BEVRTH 2% 4540 LA AL BRARLRE VR Ry 3 | il e I T S5k F ¥ it A 7 SOk &k il
Ul T T AR IR BLAS A 1, Ry T SR A 7 AR e /M R A b ATS R A1 FH w55 REFE A AR U, DRI T PSR 0 ) %o e HE
TR R A3 A PR

FEPEFSHL XM 5, 2 TEI<<2.1894 ), FREEHLH] 1 3 R EUCHN -0.490 , H-HF 5% 1 EAG K- B3, 24 TEI>
2.1894 B, FRS5E RL] 55 ite ol A HE S 8 2R 5058 T AH G, (R Al ok I 35 MR A 56, R Ak 0.395, H kT T, v
05 Hb DX B8 R DG e D HE ST A2 i J A o], 2B 2 A1 Sy WG 5t DX U 8 BB 2 A 7K AS — 543 b X Ry 3 SR il
THE VA BSOSO i R AR T FIORA BRI WA, o b 5 WA SESC 5 il A 555, 5 S50 A 55 00 ) T Dl i 0 e 38 194 52 e G
RN SR o SN S YA

BEARAEHBIX M 75, 24 TE1<0.5693 B, 358 ML il 1) 551 2R B0k 0. 175, BB 78 L B B, SR8 KL A e & 4%
(BB HE” 200, 2 0.5693<TELI<0.8576 B, FREE AL Ay st RECH 0.156 , U IAETE “ SR (U IE 187 2800 5 24
TEI>0.8576 It , AR5 AL I R A 0.295 , FREE AL I < L PE 187 A58 6F SO R, AR b b DX 7 20 58 B )
M5, WA RE TR 254 , FRAICRB IR0 J3E | 3k 00 SR (00 SN I & A o R G il DX B 5 L) 14 S92 7t 3
P FRHECR A 25, S RRHE R B RO T T 233 RlHE i 28 B A AR I il e HE R i 15 4K T 2 A HE fik
FEARZ )G, TUAR I 2 T 8 A 23 5 1 i, 3o A < 34 | 800 119 3 BHRASE X0 3 S0 95 00 o) %o e HIE 78 1) ] 0 &
HIE,

3 #igh5itig

3.1 FEZR

TE“ BRIk B R BB B R, A ST 2005—2019 4F v [ 4 bR AR B, PR S 4850 AT
T 35 0 0O 4 B 53 O ) Rt 907 b s I 3 B8 -4 b 3 X dml 2 S AR, A s e [ 01 A 25 R o Al | J A A 78
SEOTHT T AR B U i HE R 1 2 0] S e sg i . BEELLE BT .

(1) BHFEIAPN , 3R A el e HE i B 52 T Rt 34, B i 3k 30.53% o INIXIRJZTHE TR, AR 3B T
VU HRFN AR Hb DXt e L e HE S B 50 B T e Ay A A, T AR s 8 R S S B v s > VO > AR50 > AR b 1923 [B) 43 A

SAIE TR PR AL B E AR I Y SIS S IR DR AP TR 10 A R R 5 HE 25 [B) 43 A1 b | S5 R0 ) 70 Mo Jo 2
A B 3 IX A oA S 3 I PR A A MR P S ek < R X A A SR

(2) FRITE R T Vi A HI FORE A B S 1) 4330388 DR ™ S50, AN [i) DX 358 B 53 00 it Xof it it b A HE I 1740 532 i 1
FEAHRIR], Horfr 2R3 P FR A S b DX A5 0 T % it it sl At FIE TS 4 A 7 < ) e D ™ 2800, AR S A G S e X
A5 3 D A5 5 kg B i, AL St DX < A3 D HE AR I B 3 5 AR I b DX BB R 5 A DX A S A
R, I IE A AR S UESE T A — i SR e A,

(3) LUt Uil BE VR B0 3 A T TR AR S, 235 3R Sl /s A7 70 S350 Ko X it it b A H I 5t 88 1 Sl 20 P R W A7 7 1) K
BN, T 2 8-t DX B 58 UL A 3k T AR AR N A 06, v, 4 S AR 2 1T, A 358 L o) A7 A B T TR 800, 1A S8
R 1.5876 , M iF AR IR R /N 1 THE S BT A7 A 28 0 (R0 Dl HE ™ %0007, 2245 Ui e VAL 5k 8 e | DA S D A
TE“ STV RN 5 HH R i DX PR B R S B — [T, A7 < R DR 25007, > R i B TR oA AT, PR AL
A AR U B HE R BE R B, PG b X A R A S — DA, PR B XoT e it b e HE ke i BE e i ik F
PO, R T TARAELS AR RHE ™ S Ak o« SR TR RN o AR AL DXAEAE XU TAR RN, R A T TR S, PR
T B S A8 ASON K TE IEH 42
3.2 BUREW

(1) St dRinl nT Rpsk & e | S0t 22 S AL HL I i

http ; //www.ecologica.cn



54 R AP B PRI X Ui Ml B HE A R R ) 4 25 [ S 2139

SO B 1) 7 o g 3 b Ay 2 67 M R AR i R 2 5 2 e 14 [ A, 7 AT o) Pl g et S 4 i B L AER
i e R A PRSEEAIL A R A i Il N BE DR T AR TS 1] A A AR ) 4 e A R 2 A 4 2 ) T i 82 e TR A
A A R R AT 5 Raite T B D AR % S K AU g A, FEAR R U A S SO A B A B AR R
M2 AR LR Al AR BORAR 2 | il B i 2 €07 i o H b v A1 A 25 O 7 LK, i Bl 57 o €, ARG |
VAP RIBRIFTTR R . ARERHB AT v A e R R A K™, I R Ml 4% #0 1 TP R B B, 5132
FeE T eI Sk (0 A AT A IR UF AL 7, 18 A0 A ST A e A 2SR T A BEAIL i i P P58 P 4P B BRI AL, £k 1
)i U -5 PR E P e SRR s AR L Ml DXz T 22 B T BEBR A XA nT PR AR B IR A (A, v T A i i, R R
M R b I E e R e B B A ot A 2k iy 22 M AR A IR B 4 0 R P M AR R o T R DN T
FHR T AR TR IR OB AR B PR BOR IR i $1 058 15 YB3 2 | TRTI , o e ol ied
JEARASERSFE AL 00 Al e B R B 2255 e s, DU S IXC ok TR a0 W R A Ry 3, ST SR A AN Rk TR TR
PRSI 7 TR 0 S TR PR AR M B IR B, B e 2 U R B BRI R MM S S

(2) AN SE 35 PR LI (A 2 |, S BRI Il 2 (P AR e

PRI X2 ] A0 S S X 0 b Al T 55 B8 1) 82 M0 4 A7 80 il S50, i W B 5 M il W] A 2
e e Al B HE R BE R [ . AR IR R XA PR ML T B, R IR i L s HE PR E , 7 et 2 B i IR
B B 4Pl o S —  BURF BT ) 2 e 1 AR BRI ] BE i S ik e AR A PR AR AR 22 U7 K 8 , Wl 5 42T 5
HEPHAG TR bR AR  E WIS IR S AR IR OOVl iz T UEALAT R im B A TR AR 4P 2l o ik
Al R R @ TF AR Sl SR AL 2 AR S R G B G S U AR . b iR T IO A 313 i Ak
Aepe AR SR A SRS FIAE B, AR AT BE AT AR RRIE, 42 m BEURUSCR SR I B S G bR IR A 7Y
At o iU 52T R i Ml B HR A B Bk 2 — | A GBURT BN A [ SR BT A A 5 2R M8 (AR R 19
23 75 X B A 2 AL N LRSI XTI DX PN S Ty X A B S XS 0E L A A AR IR R T
B i liE st XA B AT 0 B AT A TR A B, O 2R 5 25 B S X A A A R B AR A X
(AR AT, b A 2 ik iy DR T iz 8 RN T B DR AN e BETHARR . a7 il D i, 02 63T i B R
R PRBE RN S CARAR I i Tie = i , TR EE R ORIE A AT Rtk
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